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AIR SUPPLY APPARATUS FOR SEMICONDUCTOR DEVICE 
FABRICATING EQUIPMENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0005] The present invention is directed to an air supply apparatus for 
regulating the temperature and humidity of air and for supplying the air to 
semiconductor device fabricating equipment. 

2. Description of the Related Art 

[0010] Generally, semiconductor devices are fabricated through many 
processes. In particular, a photolithographic process for forming required 
patterns is essential to the fabricating of semiconductor devices. A first step 
of the photolithographic process is to coat a wafer with a photoresist. This 
coating step is conducted by a coater unit. A very significant aspect of the 
coating step is the uniformity in thickness of the photoresist. The 
environment within the coater unit is critical to the degree to which the 
thickness of the coating of photoresist can be made uniform. 
[0015] A typical coater unit has an air supply apparatus for 
automatically controlling the temperature and humidity within a coating 
chamber. Referring to FIG. 1, a conventional air supply apparatus 10 
includes an electronic temperature/humidity controller (THC) 12, an ultra- 
pure water pipe 16 through which ultra-pure water from an ultra-pure water 
source 14 is delivered to the THC 12, and an air pipe 18 through which air is 
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delivered to the semiconductor device fabricating equipment 20. The 
temperature/humidity controller (THC) regulates the temperature and 
humidity of the air to provide an optimum environment within a coating 
chamber of the semiconductor device fabricating equipment 20. 
[0020] The inside of the ultra-pure water pipe 16a is periodically 
cleaned and sterilized to rid the ultra-pure water pipe 16 of microbes, such 
as bacteria. The cleaning of the ultra-pure water pipe 16 is conducted for a 
predetermined amount of time, e.g., 24 hours. The delivering of the ultra- 
pure water to the THC 12 is stopped during the cleaning of the ultra-pure 
water pipe 16, i.e., the air supply apparatus 10 is shut down. 

SUMMARY OF THE INVENTION 
[0025] An object of the present invention is to provide an air supply 
apparatus by which ultra-pure water can be supplied to a 

temperature/humidity controller even while an ultra-pure water pipe is being 
cleaned. 

[0030] According to one aspect of the present invention, an air supply 
apparatus for use with semiconductor device fabricating equipment includes 
an ultra-pure water source, a buffer tank, an ultra-pure water pipe for 
delivering ultra-pure water to the buffer tank from the ultra-pure water 
source, a temperature/humidity controller that receives ultra-pure water from 
the buffer tank, an air pipe for providing temperature- and humidity- 
conditioned air from the temperature/humidity controller to the 
semiconductor device fabricating equipment, and control means for allowing 
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the apparatus to be operated in both a normal mode and a cleaning mode in 
which the temperature/humidity controller receives ultra-pure water. 
[0035] The control means preferably comprises at least one valve 
disposed in the piping of the air supply apparatus, such as in the ultra-pure 
water pipe, and a change switch for controlling the opening/closing of the 
valve(s). < 

[0040] The air supply apparatus may further include a nitrogen supply 
pipe connecting a source of nitrogen to the buffer tank so as to provide 
pressure that forces the ultra-pure water from the buffer tank to the 
temperature/humidity controller during the cleaning mode. An exhaust pipe 
is connected to the buffer tank for allowing the nitrogen gas to be exhausted 
from the buffer tank once the normal mode resumes. In this case, the control 
means also includes valves disposed in the exhaust pipe and the nitrogen 
supply pipe, respectively. 

[0045] Sensors may also be provided for sensing the level of the ultra- 
pure water in the buffer tank. 

BRIEF DESCRIPTION FO THE DRAWINGS 
[0050] FIG. 1 is a schematic diagram of a conventional air supply 
apparatus for use with semiconductor device fabricating equipment. 
[0055] FIG. 2 is a schematic diagram of air supply apparatus for 
automatically controlling the temperature and humidity of air within a coater 
unit according to the present invention. 
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DETAILED DESCRITPION OF THE PREFERRED EMBODIMENTS 
[0060] An air supply apparatus for automatically controlling the 
temperature and humidity of the environment within a coater unit will now 
be described with reference to FIG. 2. 

[0065] The air supply apparatus 100 according to the present invention 
includes an ultra-pure water source 110, a buffer tank 120, a 
temperature/humidity controller (THC) 130, a change switch 140, pipes 
connected to the buffer tank 120 and the THC 130, and valves disposed in 
respective ones of the pipes. The pipes include an ultra-pure water pipe 112, 
an air pipe 132, a nitrogen supply pipe 150, and an exhaust pipe 152. The 
valves include a valve 112a disposed in the ultra-pure water pipe 112, a 
valve 150a disposed in the nitrogen supply pipe 150, and a valve 152a 
disposed in the exhaust pipe 152. The valves can be moved between open 
and closed positions to allow and interrupt the flow of fluid through their 
respective pipes. 

[0070] The ultra-pure water pipe 112 serves to provide ultra-pure water 
from the ultra-pure water source 110 to the buffer tank 120. The air pipe 132 
serves to provide air from the THC 130 to a coater unit 200. The nitrogen 
supply pipe 150 serves to deliver nitrogen to the buffer tank 120 and thereby 
force the ultra-pure water from the buffer tank 120 into the THC 130 during 
a cleaning mode (i.e., during the cleaning of an ultra-pure water pipe). The 
exhaust pipe 152 serves to allow nitrogen gas to be exhausted from the 
buffer tank 120. 

[0075] A plurality of level sensors 124 for sensing a water level are 



4 



SEC. 1069 

installed in the buffer tank 120. Preferably, the buffer tank 120 has a 
capacity that is greater than the amount of ultra-pure water used in a day of 
operating the coater unit 200. 

[0080] The change switch 140 controls valves 112a, 152a, and 150a such 
that the air supply apparatus 100 can operate in either a normal mode or the 
aforementioned cleaning mode. The change switch 140 may comprise any 
known mechanisms for moving the valves 112a, 152a, and 150a between 
their open and closed positions, respectively, as well as input and control 
devices by which the valve operating mechanisms are actuated. 
[0085] More specifically, in the normal mode, ultra-pure water is 
provided from the ultra-pure water source 110 to the THC 130 through the 
ultra-pure water pipe 112 and the buffer tank 120. The THC 130 regulates 
the air to be provided to the coater unit 200 through the air pipe 132 to a 
predetermined temperature (e.g., 23°C) and a predetermined humidity (e.g., 
45%). In this normal mode, the first and second valves 112a and 152a are 
opened and the third valve 150a is closed. 

[0090] The ultra-pure water pipe 112 and the other ultra-pure water 
pipes in the semiconductor device fabricating equipment are periodically 
cleaned and sterilized to rid the pipes of microbes, such as bacteria. At this 
time, the mode of operation of the air supply apparatus 100 is changed from 
the normal mode to the cleaning mode. That is, the input device of the 
change switch 140 is pressed whereupon the first and third valves 112a and 
152a are closed and the second valve 150 is opened. In the cleaning mode, 
ultra-pure water is provided to the THC 130 by the pressure of nitrogen 
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supplied from the nitrogen supply pipe 150 to the buffer tank 120. Therefore, 
the semiconductor device fabricating equipment, i.e., the coater unit 200, 
does not need to be shut down during the cleaning mode. The ultra-pure 
water required by the THC 130 during the cleaning mode is stored in the 
buffer tank 120. When the water level in the buffer tank 120 recedes below a 
reference value, the level sensors 124 provide an interlock signal to a main 
controller (not shown) of the semiconductor device fabricating equipment. 
[0095] Once the cleaning of the ultra-pure water pipes is completed, the 
input device of the change switch 140 is pressed to change the operating 
mode of the air supply apparatus 100 from the cleaning mode to the normal 
mode. As a result, the buffer tank 120 is filled with ultra-pure water from the 
ultra-pure water source 100. 

[0100] As is clear from the description above, during the normal mode, 
the ultra-pure water is provided from the buffer tank 120 to the THC 130 by 
pressure from the ultra-pure water source 110. In the cleaning mode, the 
ultra-pure water is provided from the buffer tank 120 to the THC by the 
pressure of nitrogen supplied from the nitrogen supply pipe 150. The buffer 
tank is thus used to prevent downtime during the semiconductor device 
fabricating process. 

[0105] Finally, although the present invention has been described herein 
with respect to the preferred embodiment thereof as shown in the 
accompanying drawing, the detailed description and the drawing figure are 
meant to be illustrative of the principles behind the invention and not 
limiting. That is, various other embodiments are seen to be within the true 



6 



SEC. 1069 

J 

spirit and scope of the invention as defined by the appended claims. 
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